Longitudinal Analysis of Tag Structure in Del.icio.us by Guo, Lijiang et al.
Longitudinal Analysis of Tag Structure in Del.icio.us 
Lijiang Guo 
Indiana University Bloomington 
1320 E. 10th St., LI 011   
Bloomington, IN 47405 
lijguo@indiana.edu 
Elin Jacob 
Indiana University Bloomington 
1320 E. 10th St., LI 011   
Bloomington, IN 47405 
ejacob@indiana.edu 
Nicolas George 
Indiana University Bloomington 
1320 E. 10th St., LI 011   





This paper describes a three-level structure of folksonomies that 
accounts for the aggregation of tags in a social bookmarking 
system and describes the results of a preliminary longitudinal 
analysis of user-assigned tags collected from del.idio.us.com for 
the period 2005-2007.  Results of this analysis indicate that 
evolving community consensus on the meanings of tags can lead 
to the emergence of domain vocabularies that can be useful for 
retrieving domain resources. 
Categories and Subject Descriptors 
H.3.1  [Information Storage and Retrieval]: Content Analysis 




Tags, Tagging, Folksonomies, Network folksonomies, System 
folksonomies, Social bookmarking systems, del.icio.us.com. 
 
1. INTRODUCTION 
Adding metadata to digital resources has become a common way 
of representing them for future retrieval. Metadata and metadata 
schemes are generally created by information professionals, but 
such methods encounter limitations in the environment of the 
World Wide Web (Web), where an enormous and dynamic 
repository of digital resources has made representation an 
important issue. Folksonomies are claimed to support an emergent 
classification of Web resources, where semantic relations between 
tags and resources are assumed to be worked out by users in a 
collective and negotiated process. Few studies exist that 
investigate how this process is actually accomplished, what the 
commonalities of tags are, and how seemingly sporadic tagging 
by individuals can become useful metadata for information 
retrieval.  
This research builds upon current discussions of the mechanisms 
behind collective tagging behavior and their theoretical roots to 
propose a three-level structure for the aggregation of tags: the 
individual folksonomy that aggregates tags assigned by a single 
user; the folksonomy network that aggregates user generated tags 
within a topical domain; and the system folksonomy that 
aggregates all tags assigned within a single social bookmarking 
site. It is proposed that a folksonomy network constitutes a 
rudimentary indexing language in that the aggregation of tags 
assigned within a topical domain can serve as a precursor to a 
controlled domain vocabulary.  This proposal is supported by the 
results of a social network analysis of tags assigned to bookmarks 
in the Delicious social bookmarking system over a period of three 
continuous years (2005 to 2007). A longitudinal comparison of 
the results from exploratory factor analysis reveals that, although 
tagging as a whole is scale-free, consistent patterns of aggregated 
tagging behavior can be found in folksonomy networks.  
2. FOLKSONOMY 
A folksonomy consists of user-generated metadata about digital 
resources. The word folksonomy was first used by Thomas 
Vander Wal (Vander Wal, 2007) as a fusion of the terms folk and 
taxonomy to describe the set of tags assigned to resources in an 
online information system by a single user. Recent studies of 
folksonomies have focused on the social bookmarking systems 
(Hammond et al., 2005) that can be found in many different 
environments and exemplify a wide range of purposes, including 
blogging (WordPress), photo sharing (Flickr), video sharing 
(YouTube), and social networking (Facebook). The advantage of 
social bookmarking is that it is a bottom-up categorization 
structure that generates an emerging indexing language for 
resources on the Web (Vander Wal, 2007). Contrary to traditional 
classification methods, where specially trained indexers generate a 
standard indexing language for all users, a folksonomy is the 
result of empowering users with absolute control over their own 
information repository. In other words, a folksonomy is an 
indexing language generated for the user by the user.  
Despite the problems of reference that come with cognitive 
categorization and the use of natural language descriptors, tagging 
behavior in a network folksonomy appears to demonstrate patterns 
of stabilization and convergence. One possible reason is that 
tagging creates a feedback loop of asymmetric communication 
between users through the medium of the tags themselves 
(Mathes, 2004), allowing users to negotiate meaning and reach 
consensus about the referents of tags. On a social bookmarking 
site, there are at least two kinds of vocabulary: the user’s 
vocabulary and the system vocabulary. Each user has his own 
collection of tags and tag-URL assignments, which comprise that 
user’s unique vocabulary (a folksonomy). The vocabulary of the 
system (the system folksonomy) is the aggregation of all user 
vocabularies (folksonomies).  
However, to make a user’s unique vocabulary communicative, 
agreement on vocabulary must be reached across users. 
Wittgenstein’s (1958) notion of a language game describes such a 
dynamic system. On the one hand, each user has a private 
language that is only known to the person speaking (or tagging); 
on the other hand, it must be possible, in principle, to align this 
with public standards and criteria for correctness. Therefore, the 
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